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(54) CONVERTER OXYGEN BLOWING METHOD AND 
UPWARD BLOWING LANCE FOR CONVERTER 
OXYGEN BLOWING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce scattering of iron 
and generation of dust when oxygen is blown at high feed 
rate in high carbon area in a converter oxygen blowing 
operation, and to suppress oxidation of the iron when 
the oxygen is blown at low feed rate at the end period 
of the oxygen blowing operation. 

SOLUTION: When the oxygen blowing operation is 
performed at different oxygen feed rates according to 
the carbon concentration by using the upward blowing 
lance 1 having a Laval Nozzle 4, a design back pressure 
Po is defined as 2490 kPa and the ratio Po/P of the 
pressure P to a nozzle back pressure P determined by an 
expression (1), where an oxygen feed rate for each Laval 
Nozzle hole determined by the oxygen feed rate F at the 
end period of the oxygen blowing operation is Fh and a 
throat diameter of the Laval Nozzle is Dt, is defined as 
0.85-1.15, then the oxygen blowing operation is 
performed by using the Laval Nozzle having the outlet 
diameter De determined by an expression (2), where 
atmospheric pressure is Pe and the throat diameter is 



Dt P=Fh/(0.0045xDt2)...(1) 
(De/Dt)2=0.259/[(Pe/Po)5/7x[1-(Pe/Po)2/7]1/2].. 
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tf 9i co^Pf JioTMJ 7^1 co±S6CK«t <b 

X^4^oK#Oftft«tti:ftoXii»), Ml7>^ 

50 o>tm*). 5A*-*;xjMi>t>gf (ia^*T) rttc 
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[0 0 4 5] y/<-)U X;P4(i, S4i:ftJ:Ti:> 
* O Hf ® 4 «5fl- Je^C-r 4 «»0 2 o O Ritfr 

5, t£±gB7>£*7J- h 
857, «t)»5!i'f)X*-F«|!7 i:i»t4«ttt* 
4, fti«< &ofc»«fc**n- h 6 fcnftt\ lffl&v* 

4*(DDtliXn-M > DeiitilPgT** 1 ), 

[0 0 4 6] ft, 04 i:ft7^-^yX*4 Tliigch 
« 5 Rtf* * - h » 7 jFRfcflfC* * 9 /<- >V J X 

s?ii 4 < „ nmw&m imit-t h mrnxm®. l x & b. 
®7z, ftmw&mzmt-tzibmxmi&irzm&z 

r- h«©R«ft Lfc»*uu\ mmtozmm 
t it^Tmmt h wpvmx&m u ut£ < urn 

%WX'te ztib^xoMfctf <o<r>y Xa> %y/<-n>; X 
[0 0 4 7] *JH!i:iv>Ttt, iOJ: 3 KifMtS *v& 

a- / X)v 4 off^^^t^a:*,, JeiTtw^-t 2 

[0 0 4 8] mi <Dy/*-)V/ Xfr4<omfiZfclt>Z>1j 

^h±Skh7>X\i)-h<nmmnt¥ (Nm 3 /hr) 
<b, 1 o<7)7/<-^yX;U4T-(7)^ii$KF h (Nm 3 / 
hr) ^**4o C^T% &**«|Ofi&5l5* 

jftS^O. 6«ass%JEIlTO|eHU^v»-caSafcaftS:«<b 

[0 0 4 9] ii&i£j$F h (Nm 3 /hr) t?/<-^yX 
;U4<7)*n- hgD t (mm) TftiELfc ( 1 ) 

i:ii)/XH s SP (kPa ) ££*& 0 ZZX% J X)V 
WEPtli. 7>*##2fl* ip*,7^<-^y X;m<7) 

[0 0 5 0] ^LT. -KDJ: 7 (cLT^<67l:y X;l^rfE 
PU»i-4Jfc (Po/P) #0. 8 5-1. 1 5«0&B 
i:£h> -eoftrfrM 9 OkPa JTFt 4 itttfv X 

^fEPo^U wOKW-yX^lfEPo (kPa ) 



(7) """"""""'^^^fi^^H^^^^^S^^^? 

72 

^ISEPe (kPa ) t, ^n-HDt (mm) t 
£fflv>T, WJELfc (2) ^tc«tf)ffiPgDe (mm) * 
$LtbZ> 0 C?>££> I5:H-/X;l/WEP ot5 j 4 9 OkPa £ 
SitLi^i^Cli, IStfVX^WEP otJM 9 OkP 
a jrFt£<&<tdK, itm«KFhX(±^D- h^D t 

[0 0 5 1] X, |2^7^-^7X*4<9JPc*ft»!) 

70 07> J 4 9 OkPa WT<0 7^-^/X^4 T'li, 9 

yX;l/4<7?aiPSDe txn- hSD t t<7>it (De/ 

Dt) i±, -mtfii~m&e> (3) ^^rgs-r-i.o &o 

fflPgDe t^n-biD t tOJt (De/Dt) 

* (3) a*»jei-*ffl§tf>ttK«fteu *l-c, km 

F (Nm 3 /hr) 1 o©7/<-^/ X)V 4 -C*?)^ 

iSJKFh (Nm 3 /hr) *»fc»BEa5KF h (Nm 

3 /hr) 4 9 OkPa ftT^#T<0/X*fffPt 
Srfflv^r, «r«Lfe (1) S;i;J:i)7^'-*yX;H<0 

IK illPSDe ^i-ft7E*4„ 
[0 0 5 2] Z^XiliZLXftmi&fcLfzy^-fry 

X;w 3 d^StliO^/^-^y X;W4 5:tLTv^*^i: 
(i. -?-<7)rt<7)— *p<75'7/<-;uv'X;u4 0<^$r±lE<7)J: d 

[0 0 5 3] *LX, Z<D±Bk£yyXl%m^X, 

30 pi&xmmztitzmmimtftxvkm-i-ke z<n^m\z 

a^x, vkmJfflv&Rmi&xa, its'*? Foiff 

ftT*#Pi*fc»t-, 7X;i/fEP^4 9 OkPa WTt 

jgrt ? 0. 6mass%tC^oXc4f>lf, E^U^ X^fEP 
^4 9 OkPa mTKl-*!MII±fc<* ±IB<7)^miS*F 

P4-49 OkPa imUZfet Ltk ^7>^lCjt®! 

40 tut, *%w<D7/<-)\s; x>i>4Ximfty Xfr&mp 

o**4 9 OkPa 1TF t IS v P^«*Wi;is^iiiS«: 
Ttf <±, 7X ;i/fE P ^Kff J X ;Hfffi p o tc 

[0054] fcm<r>wbfrh*m\z&v 

HL (C>0. 6mass%) T*li, XjUftS. 
^ilKS.y f A J X ju WE P »0««R(&US'&o X^E* 

50 oa«asKS:, ft^**-eoas»itjs<oi. 8«a±t 
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[0 0 5 5] 7 v»*£- 

{cli, X7?l:Sfr;K&?§i§coJt^#1B;TU 
t:i3lt*^X h*gUWR«>f&£*#i#*-r*o *fHE<0 

znmi-2>%>m t %i<, lot rmvfmi- 

>Mtz*) 5 0kg*?», SSL<li3 0 kgWTO^tC* 

[0 0 5 6] |£#5|*i?>v#$fe£>i<7>J: o t: LTP*;8M-&.r 
fci:«fc»K ^*W^j3tt^^vi-y r-Oitftiifif*- 

zzttfxz&o zotztb, ym^tt- 

X<o&#@ N±1" 4ik a*T § , trf* 
[0057] *Hitii, eft**-eoas»*fttc 

fcj&fWe**), *<r>tz*>, Pfttkm~fctxmm&m 

1 S ft l- S i t *»t? # 4 t v» •? fJ jft t> * L T ^ 

[0 0 5 8] 

immm] mmm s***2 5 0 h mk*±& 

F*3i:&2 5 0 h >©»»*«AU ±fc LtlMt?' 

(JMIb>aSfc>J 5 0kg*iS) itSHt^. *K#3 

n->X(ia««rft*l ONm 3 SS^^^^fo ±^<b 

WUfrfcoTIi, /X^tEP^8 5 3kPa (8. 7kg 
f /cm 2 ) , *&iiJtFrt s 6 0 0 0 ONm 3 /hrO^ftT* 

&*«t:i±, /X*?flEPj&»4 8 OkPa (4. 9kgf / 
cm 2 ) , VmMJ&FtfZ 4 0 0 ONm 3 /hr<D&ftT-£$t 
Ltz a 

[0 0 5 9] m^tz±Jk&7>*[±^ 7A'-)MXM ? 

5mwt.m.z*.tzbiu 4 -?x-h*) , ymam<r>& 

m&m-£*)*<r>TWiZ&:%.LtZo IP*>, ^KjtKFh 
?5 ? 6 8 0 ONm 3 /hr „ /X^WEPrtM 8 OkPa W# 
ft^ib, ( 1 ) St-J: t)*n- hgD t £ 5 5mmt U 
X, BHH-yXiUfffiP oS:4 2 2kPa (4. 3kgf /cm 

2 ) (Po/P = 0. 8 8) tLT, l£tt/X;U^EP 
o * J 4 2 2kPa , ^H^JEP e W 1 0 1 kPa 



.L, #W2 0 0T^^^^^ 
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EE) . XO- hgD t7» J 5 5an«>*ft*fe, (2) Si: 
£ 0 ffiPlID e £ 6 2mmt Lfc 0 
[0 0 6 0] 51l<r>? >v ; Xfri&x z<r>mkt L 

x*<nyz HSrffljgLJto X, P«t&Tli#t:i±3£#5ft 
OX7nWU, X?Xft<OT. FeiiSfL/io 
1 0 0 t- h Sri@x.S^*g**^, c:<7)7>x£fflv> 
fc&ttK&it* M&^*i±?tiS h >mtz *) 8kgX* 
*K I, ftMiStmWO. 0 5mass%T^§ih*^^ 
10 OX^XftOT. F e li 1 2mass%T*abo^ 0 

[0 0 6 1] [IfcttWl] *««i:W-0<E^4:fflvs 
»«fe : f«toati6LA:*«fe*5?UXA/i'^^0±l!fc* 
9>xt:«t i)Hife^Ii:n-^-Ci!jc«|L^o <1U 7^' 

1 2 0 0 ONm 3 /hr , /X^fEP* s 8 5 3 kPa 

(8. 7kgf /cm 2 ) <D^m^h, (1) SCiMn 
- h@D t i 5 5mmt L> X, ISth/X;HfffiP o5:8 
53kPa (Po/P=l. 0) t LX, Ktt-^X^WEE 
20 P o * ? 8 5 3kPa , ?1MP e 1 0 1 kPa (TCfl 
EE) , ^n-hgDtd ? 5 5um^ttii^> (2) Si: 
<£ *) iiiPSD e 5: 7 4mmi Ltz 0 ZWX^iZ, xn-h 

id t \*$mmtm-xi>vtzi)\ an&D eimmm 
Ljzu&izmz-ox^tzo 

[0 0 6 2] 5ll<D7'*-n<S XfrZ&XZOJ&Vib I 

x(p<7>^x vkmfcTmuiiKtpft 

OX7^OTU> X5^<0T. FeiliUc, 
10 0t-F*ix.SlWIWf,, >X$rfflv^ 
50 fc0dtU£tt&4 r X h»^*li*H h 1 3kgT' 

X> ^^^**/6 s 0. 0 5mass%X*kZ ]k*>tz 
|M7^flT. F e(i 1 9mass%-C-<fclK Whfi 

[0 0 6 3] [JtR«2] *jfc«fcn-0<E^«:fflv>, 
»ltT«»l*»LfcJMIt 5 X;v ^ X«t>±pJ:§ 

Ctifcotli, 7X*fEP#8 5 3kPa (8. 7kgf 
/cm 2 ) , ii^ii*F^6 0 0 0 ONm 3 /hrO^ftT'ii 
40 ^L> ^<oRmiSS75 ? 0. 6mass%WTt^o7tH5ci|[ 
*l!t:i±. 7 X^fEPi J 5 2 OkPa (5. 3kgf /cm 

2 ) , iil^J$F75 ? 3 4 0 0 ONi^/hrO^ftT-ii^t 

[0 0 6 4] 7A'-^;X;KDMli, p^a*«<^iim 

6 8 0 ONm 3 /hr , yX;uWJEP* s 5 2 OkPa (5. 
Skgf/cm 2 ) O^fttfxb, (1) St: J; *) XD- 
D t £ 5 3mmt L, X, fSifV XjPlfJEP o * 5 2 OkP 
a (Po/P=l. 0) t LX, BHM-^XjUfEP 
50 5 2 OkPa , ^H^EEP 0 1 kPa (TC^E) , X 
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n- hgD t3j*5 3nmO*fr*»<b, (2) jSK X *) fflP 
gDe^6 2nmfcL^o -Oi^lZ, ^n-hgDtl± 
**fifl J: * * o T v > fc ^ W □ g D e li W - 

[0 0 6 5 J 5ll<7)y )l> S X)H£XZ<r)fmt L 

1 0 0 fc- htax.SI!)c*MS*3&»t>, £0>5>**fflv> 
£P^-:fclt£^XhS&£*l±}t§Ih>i|£l) 1 2kg-C 
*»), X, !Wt ******(>. 0 5mass%-CPft§lt*i>£ 
^7^>fWT. F e li 1 3mass%-C*o£o -<0i 
T vmmMO J X^fE P£ 4 9 OkPa J-2Lti: L, 

?Wi*»!OftO«ftli«l|!l $ it 4 K**«-CORiD 

* j 5M 1 4* h&^uh Lri±^** ? ^-4^o 

/Co 

[0 0 6 6] 



(9) iff ffl 2002-212623 

[a i ] mm~s* •? hommmmt j x^wjep t 

[0 2] IS:ffvX;HfEPo t ivkmMtz*)<7>yx h#S 

70 £*fcOM^£3r*-I|Tife.&o 

[H3] *ISW"Cfflv»fc±i^§9>^o«*||rHH-C* 

[14] #5§9J v^w 9 / <- ;u J X ;u co^tB&Bf WEI V 

i ±p^^9>^ 

2 

3 9>x/X;u 

4 y / X)V 
20 5 &C*)g|$ 

6 Xn- h 

7 Xrt-hSB 




-9- 



(10) 



WH2 0 0 2 -2 i "2 6 2™3' 



7D> h-^-vO^i 
(72) JH*B W 

(72)i§B / g# iss & 

(72)»M# *# *- 

*]M8H^ftfflE;ft.4>|*J-T§ 1#2# B 



(72)§|^# lilffl tt= 

*&«^fflE;*.*>rt-Tll#2-* B 

(72)*W# It 
(72)%W# «56 

F 9 - A (##) 4K070 AB03 AB18 AC03 AC14 BA07 
BB02 BB05 BE05 CA20 CF02 
EA08 EA09 EA10 EA15 
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